Introduction
============

A Cochrane review has concluded that the presence of parents during induction of general anesthesia does not reduce children's anxiety.[@b1-jpr-4-297] Distraction by a hand-held video game was shown to reduce anxiety both in the preoperative area and during induction of anesthesia, as well as being more efficacious than parental presence or midazolam.[@b1-jpr-4-297]--[@b3-jpr-4-297] A Cochrane review of psychological interventions for needle-related pain and distress in children suggests distraction and cognitive behavioral interventions and hypnosis are successful.[@b4-jpr-4-297] Breathing exercises and nurse-led distraction are also effective.[@b5-jpr-4-297]

The presence of a clown seems to have a positive effect on preoperative anxiety,[@b6-jpr-4-297]--[@b8-jpr-4-297] but no effect when the anesthesia mask is introduced.[@b7-jpr-4-297] The same is true for music therapy.[@b9-jpr-4-297] The use of clowns is not always easy because of resistance from medical staff.[@b8-jpr-4-297] Only a few studies on the effect of clowns have been carried out, and very little is known about the mode of action.[@b10-jpr-4-297]--[@b12-jpr-4-297]

Clinical practices involving botulinum toxin injections are multiple.[@b13-jpr-4-297] Nitrous oxide seems to be more effective than enteral midazolam and with less sedation.[@b14-jpr-4-297] Nitrous oxide and anesthetic cream only seem to be effective for about 50% of children treated with botulinum toxin, which is much lower than for other types of acute induced pain.[@b15-jpr-4-297] Botulinum toxin injections in children with cerebral palsy and varying levels of cognitive development may indicate the need for specific improvements in the analgesic approach.[@b15-jpr-4-297]

We considered it important to evaluate the benefit of the presence of a clown at pediatric procedures because scant research exists on this topic, and because clowns are often part of daily practice in children's hospitals. We tested the effect of the presence of a clown on the duration of crying in children receiving botulinum toxin injections.

Methods and patients
====================

This study was of prospective, cluster randomized design, in which the effect of presence of a clown was compared with that of usual care. Consecutively and prospectively, we enrolled 121 botulinum toxin treatments carried out in 60 children, who were randomly exposed to the clown's presence. The age range of the children was 0--15 years. Children with impaired sensibility were excluded, eg, those with a bifid spine. This outpatient study took place during a 2-year period ending in May 2009. Every third week, 5--6 treatments were carried out. When the clown was present, she took part in all treatments on that day. The same clown was used throughout the study. The treatments were administered alternately by MK (female, 52 years) and LKH (male, 49 years), both of whom were neuropediatricians. In the treatment room, the child was accompanied by the mother (sometimes both parents), and also present were the doctor, nurse, physiotherapist, and, randomly for the specific day, a clown (female, 44 years). Injections were specified at earlier consultations, as per digitalized gait analysis. The clown joined the child in the waiting room 15 minutes before the treatment. She participated in the treatment room and joined the child and the family a few minutes after leaving the treatment room. The child and parents did not know that the clown was going to be present. Prior to this study, the clown had not been part of usual care. The clown came from a hospital in another part of the country. The clown distracted the child, trying to be inferior to the child and making an alliance with the child, thereby allowing the child a superior role to increase its self-esteem. The clown mirrored and amplified the child's reactions, enabled and accepted the child's expressions, and was verbal if appropriate. The clown decided herself on the appropriate way of interacting with the child, according to the child's emotional state. She dressed the same way, with a big skirt, a painted face, and a big red nose at every session.

Crying duration after the first injection was the primary outcome measure, and was recorded using a stop watch. Breaks shorter than 120 seconds were included in crying duration. When crying ended, the time elapsed was written down, but the watch was not stopped. If the child started crying again within the next 120 seconds, the time until the cessation of the next bout of crying was recorded. The children were recommended to have buccal midazolam 15 minutes before injection. No topical anesthetic was used.

In order to obtain a statistical power of 80% in the study we needed to enroll 2 × 50 subjects to detect a true difference of 45 seconds in crying time in the presence and absence of a clown. The data were analyzed using a linear mixed effect model with random effect of the child due to the fact that we had more than one observation for some of the children. Included in the model were age, gender, treatment (± clown), crying ahead of session (yes/no), number of injections, number of previous treatments, type of cerebral palsy, amount of botulinum toxin, dose of midazolam, and treating doctor (MK or LKH). We allowed for an interaction between treatment and gender. The response, ie, duration of crying, was power-transformed using a power of 0.6 to meet the requirements of the model, and then a stepwise procedure was used, removing nonsignificant terms. A linear effect of quantitative explanatory variables was checked using partial residual spots, and none of these were transformed.

Results
=======

Twenty-six girls underwent 48 treatments and 34 boys underwent 73 treatments. The children were aged 14 months to 15 years, with a mean age of 4 years. Two children had five treatments, one child had four treatments, 15 children had three treatments, 17 children had two treatments, and 25 children had one treatment session during the study period. Thirty-two children were treated for the first time. No age difference between the genders was observed. Four children were excluded, three because they did not want the clown to be present, and one child because he wanted the clown to be present. Nearly all the children had a diagnosis of cerebral palsy. Six treatments were performed for diagnoses other than cerebral palsy, ie, muscular imbalance of Duchenne--Erbs paresis, excessive salivation, and muscle contracture in rheumatic disease. Most of the children (86%) had sedation with midazolam, and 80% received it buccally. The median dose was 0.4 (0.1--0.5) mg/kg. One to ten muscles (median four) received 1--12 injections (median four). Most often, only the lower extremities were treated (82%); 12% of the sessions included both upper and lower limbs, and in 5% only the upper limbs were treated. The botulinum toxin was used at a dose of 100 units/mL. The children were injected with 20--360 (median 170) units. Most children (74%) did not cry before the injections. After the first injection, one quarter (26%) did not cry. The rest cried for 5--660 (median 122) seconds. The clown was present at 28 sessions with LKH and 25 with MK. The number of sessions without the clown (see [Table 1](#t1-jpr-4-297){ref-type="table"}) was 29 (LKH) and 39 (MK).

The clown's presence was checked for different effects at different ages, and no relationship with age was found (*P* = 0.25). For the entire group, the effect of the clown's presence was markedly influenced by gender (*P* = 0.016), with a significantly positive effect for girls (*P* = 0.05), and a nonsignificant negative effect for boys (*P* = 0.14). We found the following correlations, all other parameters being equal: increased crying with increasing number of injections (*P* \< 0.001), if the child had had previous treatments (*P* = 0.023), and crying before injections (*P* \< 0.001); less crying with increasing age (*P* = 0.001) and quadriplegic type of cerebral palsy (*P* = 0.004); no change in crying with change in the amount of botulinum toxin (0.89), dose of midazolam (*P* = 0.36), or treating doctor (*P* = 0.59).

The 32 children (16 girls and 16 boys) treated for the first time showed no significant effect of the presence of the clown, and no difference between the genders was seen. Analysis of 99 treatments in children aged younger than 8 years showed that the results were the same, in other respects with a significant clown/gender interaction (*P* = 0.002) and a positive effect for girls (*P* = 0.04), but a negative effect for boys (*P* = 0.01).

Discussion
==========

The effect of the presence of a clown during medical procedures in children has been studied rarely. Our results show heterogeneity in responses. For all 121 treatments, we found a difference in response between the genders and a positive effect for girls. For the 99 treatments in children younger than 8 years of age, the same was found, but with a clear negative effect for boys. A group of 32 children being treated for the first time showed no difference between the genders and no significant effect of the presence of the clown. Different anxiety scales and behavioral questionnaires are available for assessment, each offering advantages, but ratings are difficult to make. We chose crying duration, which is easiest to measure. We assumed duration of crying could be useful for assessing the degree of suffering of a child with cerebral palsy, although we are well aware that by simplifying the many aspects of the effect of the clown's presence to only this measure, we may have missed other valuable information. Furthermore, it is possible that some distressed children did not cry. Limitations of our study include the nonblinded recording of crying duration, and the fact that children who had been treated previously were confounded by experience with the clown and earlier treatments.

This study raises the question of why the female clown had a positive effect only on girls at repeated treatment sessions and a negative effect on the younger boys at repeated sessions. There seems to be few plausible explanations for these findings, which were also unexpected to the skilled female clown. Perhaps the female child makes an alliance more easily and identification with the female clown had a positive effect, especially at subsequent treatment sessions. There is limited information available about any possibly higher general anxiety level in male children prior to anesthesia. [@b3-jpr-4-297] A negative experience at an earlier botulinum toxin injection session could explain any increase in crying duration. The many people in the neuropediatric treatment room could increase the child's anxiety and also dilute the influence of the clown. Future studies should take into account the effect of the clown's gender and the confounding effect of repeated treatment sessions.

The clown's salary was funded outside the hospital budget, ie, from several private donations for the care of sick children.
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###### 

The 121 treatments compared according to gender and presence of clown, with mean crying duration in seconds

          Clown      No clown
  ------- ---------- ----------
  Girls   23 (62)    25 (132)
  Boys    30 (160)   43 (86)
